Abstract: Background: Caregivers of children with autism spectrum disorder (ASD) experience increased stress and more significant negative caregiving consequences than those with typically developing children. There is a lack of studies specifically focusing on stress among caregivers with ASD children in Asian countries. The current study examines levels of perceived stress and factors associated with it among caregivers in Kelantan, Malaysia. Methods: In a cross-sectional study, the Malay version of the Perceived Stress Scale (PSS) was administered to 227 caregivers of children with ASD. The caregivers were recruited from ASD databases in four tertiary hospitals in Kelantan and a meeting was set up during the child's follow-up in the clinic. Multiple linear regression analyses were applied to determine the predictors of perceived stress. Results: The mean total perceived stress score was 20.84 (4.72). This was considered higher than average. Higher perceived stress was significantly predicted among caregivers who live far from the health institution, caregivers who do not own transportation to bring the child to the treatment center, and caregivers who have an ASD child with a learning disability. Conclusion: Caregivers of an ASD child perceived significant stress while taking care of their children. Institutions should alleviate the factors that were predicted to increase the caregivers' perceived stress to improve the quality of the lives of children and ASD families as a whole.
Introduction
Autism spectrum disorder (ASD) is a neurodevelopmental disorder characterized by deficits in social communication, social interaction, and restricted repetitive patterns of behavior, interests, and activities beginning in childhood. It is often comorbid with other conditions, such as intellectual impairment, disruptive behaviors, attention difficulties, aggression, poor eating, sleep problems, epilepsy, gastrointestinal problems, and motor coordination [1, 2] . improvement because of limited resources in Kelantan. Caregivers are also exposed to socio-structural limitations leading to psychological distress. Thus, the aim of the current study was to determine the level of perceived stress among caregivers of children with ASD and factors associated with it in Kelantan.
Materials and Methods

Study Setting and Participants
This was a cross-sectional study conducted in four tertiary healthcare centers in Kelantan: Hospital Universiti Sains Malaysia, Hospital Raja Perempuan Zainab II, Hospital Kuala Krai, and Hospital Tanah Merah. The study, which began in February 2018 and ran for two months, involved caregivers of a child with ASD who had received treatment and follow-up from the healthcare centers. A stratified, random sampling method was used to select the respondents from the identified list of children with ASD that came for follow-up. All eligible samples were included in the study. Since we used a self-administered questionnaire, those primary caregivers who were illiterate were excluded from the study to avoid bias and to standardize the method of data collection. Also excluded were caregivers known to have an underlying psychiatric problem and children for whom an ASD diagnosis was not yet confirmed during the study period. In the current study, a person was defined as the primary caregiver if they were primarily responsible for the development of the child and most involved in taking care of him or her, whether during hospitalization, specialist consultation, or any clinical intervention. The primary caregivers who consented to participate in the study were given a Malay version of the Perceived Stress Scale (PSS-M) questionnaire to be filled out together with caregiver characteristics. The self-administered questionnaire was performed in a clinical setting at an occupational therapy clinic at one of the tertiary healthcare centers.
Perceived Stress Scale-10 Items (PSS-10)
The PSS-10, developed by Cohen, Kamarck and Mermelstein [18] , is the most widely used psychological instrument for measuring the perception of stress. The questions in the PSS-10 ask about feelings and thoughts during the last month. The 10 items of PSS-10 were rated on a five-point Likert scale based on the frequency of the stressful event experienced by the participant (0 = never, 1 = almost never, 2 = sometimes, 3 = fairly often, 4 = very often). In determining the total PSS score, only the scores for questions 4, 5, 7, and 8 were reversed as follows: 0 = 4, 1 = 3, 2 = 2, 3 = 1, and 4 = 0. The rest of the items remained the same. Then, scores for each item were added to get a total PSS score. The higher the score, the higher the stress perceived by the participant. The Malay version of PSS-10 was translated and validated by Al-Dubai and Alshagga [19] among 242 Bachelor of Medical Science students in a private university in Malaysia. The translation has a good internal consistency reliability with a Cronbach's alpha coefficient of 0.78 for the overall scale. It also has good factor loading values for all items (0.67 to 0.84) [19] . The Malay version of the PSS-10 was also translated and validated by Mazlan and Ahmad [20] . The Cronbach's alpha coefficient was found acceptable (α = 0.64) with a high total, test-retest reliability (R = 0.72).
Statistical Analysis
In the current study, all data were entered using Statistical Package for the Social Sciences (SPSS) software version 24.0 [21] . Data were checked and cleaned. Preliminary data screening was done for missing values or possible wrong data entry. Correction for any wrong data entry or completion of missing values was done by re-scrutinizing information recorded in the pro forma. Missing data for specific individual items of the study were excluded from analysis. Exploration also involved examination of data redundancy. Redundant data were deleted accordingly. Data analysis was conducted using IBM SPSS 24.0 to determine the level of caregivers' perceived stress [21] . Descriptive analysis was used to describe socio-demographic characteristics of the caregivers, socio-demographic characteristics of the children with ASD, and perceived stress. Results were presented as mean and standard deviation (SD) for normally distributed data. Median and inter-quartile range were used to describe skewed data. For categorical data, results were presented as frequency and percentage (%). A regression analysis was run using R version 3.3 (R Foundation for Statistical Computing, Vienna, Austria, 2013) to identify the predictors of perceived stress among caregivers with ASD children.
Ethical Considerations
The study was ethically approved by the Human Research Ethics Committee of Universiti Sains Malaysia (JEPeM Code: USM/JEPeM/17110600) and the National Medical Research Register (NMMR) Malaysia (NMMR-17-2732-38655). The confidentiality of the data was strictly protected. All reporting and publication were carried out in complete anonymity with no respondents named.
Results
Socio-Demographic Characteristics of the Caregivers
The socio-demographic features of the caregivers are listed in Table 1 . Their mean standard deviation (SD) age was 38.91 (8.26) years. The majority were female (74.9%) and the majority had an education level at college/university and above (63.9%). 
Socio-Demographic Characteristics of the ASD Children
The mean (SD) age of the ASD children was 7.45 (3.54) years. The majority were boys (82.8%), with co-morbidity (50.2%), and were registered with the Social Welfare Department (58.6%). The summary of the findings is presented in Table 2 . Table 3 presents the descriptive statistics of perceived stress of the caregivers. Most of the participants responded in the "sometimes" category for the majority of the 10 items in the scale (37.4% to 61.7%). The majority of caregivers (61.7%) said that they sometimes had been upset because of something that happened unexpectedly. A good number of caregivers (10.2%) fairly often felt that difficulties were piling up so high that they could not overcome them. The mean (SD) total PSS-10 score of all 227 caregivers was 20.84 (4.72), with a minimum score of 1.00 and maximum score of 30.00. According to PSS-10 scoring by Kelly and Percival [22] , the mean total perceived stress score in the current study was considered much higher than average and health concern was also high (total score more than 20). The interpretations of perceived stress levels according to total PSS-10 score are displayed in Table 4 . 
The Mean and Distribution of Responses for Each Question in Malay Version of PSS-10
The Predictors of Perceived Stress among Caregivers with ASD Children
In attempting to understand the factors that could predict perceived stress among caregivers with ASD children, all the variables in the study and the Malay version of the PSS score were entered into regression analysis, as these factors were significantly associated with caregivers' stress. There were three significant predictors of perceived stress among caregivers of children with ASD, a summary of which is displayed in Table 5 . Final model equation of perceived stress among caregivers with ASD children: 26.34 + (1.76 × distance from residence to tertiary care, 25 km or more) + (3.06 × transportation constraint to child treatment center) + (2.41 × caregiver concern of LD present in their child).
Discussion
This study aimed to determine the level of perceived stress among caregivers with an ASD child and stress predictors.
Level of Perceived Stress among Caregivers of Children with ASD according to PSS-10
In the current study, the mean total score of PSS-10 was 20.84, indicating that the stress level was much higher than an average score of between 12 and 15 [22] . The current finding is consistent with previous studies that found parents of individuals with ASD were under a considerable stress [8, 10, 11, 23] . The studies conducted by Schieve and Blumberg [24] and Freedman and Kalb [25] support the findings by stating that caregivers of children with ASD were also more likely to have high levels of stress compared to caregivers with other children with disabilities. The perceived stress level in the current study was determined according to the PSS-10 scoring interpretation by Kelly and Percival [22] .
It is quite worrying when 10.2% of the caregivers fairly often felt that difficulties were piling up so high that they could not overcome their problems. This is consistent with the findings by Kline [26] . The higher stress levels in caregivers might affect the adjustment to taking care of their child with ASD and increase susceptibility to stress-induced illness leading to higher mortality risk [27] .
Nevertheless, a study revealed that most Malay caregivers use religious belief as their coping method, in addition to acceptance, optimist attitude, and active coping [28] , even though the facilities and services available to disabled people in this country are relatively limited [29] .
Predictors of Perceived Stress among Caregivers with ASD Children
The current study has revealed three interesting and significant predictors of perceived stress among caregivers of children with ASD. A positive relationship was observed with the PSS score for the distance of 25 km or more from the patient's residence to the tertiary care center and for having difficulties with transportation to tertiary care. The caregivers who perceived stress with the distance involved showed an increment in PSS score by 1.76. In the current study, the distance from their residence to the healthcare facility was self-reported by the caregivers, which is not necessarily related to a lack of available free time for parenting, housing conditions, and socioeconomic status. To ensure that the distance reported in the questionnaire was accurate, we double-checked the distance using Google Maps. Whereby, the caregivers who perceived stress with a transportation constraint to tertiary care showed an increment in PSS score by 3.06. Caregivers living in under-resourced or more distant areas from the diagnosis center could attribute these issues to delaying or missing the child's intervention program [30, 31] . Consequently, the child's condition, cognitive functioning, social interaction, and ASD symptoms were not able to be improved and could have even worsened. By not being able to be present during follow-up at tertiary care, caregivers were not provided with available support services that could help them and their child. This situation eventually intensified the level of their perceived stress. In tackling this issue, psychosocial interventions also need to be provided during primary care and secondary care. Having a therapist visit the community clinic or community rehabilitation center located near the caregivers' residence may solve the problem of therapy compliance. Ultimately, this may also improve the child's symptoms and reduce the caregivers' stress level and improve quality of life [32] . Besides, healthcare professionals should always keep in touch and follow up with families who are lacking in resources and experiencing a pile up of stressors so that they are able to address the caregivers' actual needs and desires.
Psychiatric comorbidities, such as LD, are common among children with ASD [2] . The current study showed an increment of PSS score by 2.36 among caregivers whose children have an LD. The finding is in line with Kline [26] and Freedman and Kalb [25] in which caregivers encounter heightened stress and other inter and intra personal difficulties when raising ASD children with comorbidities. In order to improve the caregivers' stress level, healthcare professionals should offer assistance. The consultation should not focus only on the child's specific diagnosis but also include an assessment of the caregivers' stress. Issues pertaining to other family stressors also need to be included in ASD management. Specific and validated tools should be used that cover all aspects of family domains, such as family vulnerability, views and appraisals of the illness or disability, resources and supports, and the ability to cope and solve problems.
In addition, caregivers should be part of a social or parent support group. Parent support groups work because multifamily teams create a meaningful context of exchange to help caregivers reduce social isolation and allow them to access information about their child especially in the management of ASD. Parents can learn advocacy skills, gain confidence, and practice problem solving and coping strategies in their caregiving role [11, 33] . Programs that include parent training may help to boost perceived competence and positively impact caregiver-perceived stress.
Study Limitations
The findings in this study were based on caregivers' self-reporting. As such, inaccurate reporting might have biased our findings. The majority of the sample were from caregivers attending the intervention at government healthcare facilities. We did not include caregivers from private centers and those who defaulted in the intervention program. This was due to the difficulty in obtaining a proper list from the private centers. Without a comparison group, it is difficult to justify that certain factors, for example, owning a car or proximity to healthcare facilities, are specific to ASD. Further study with different groups of disabilities is required to compare the influence of these factors on caregivers' stress.
The current study also did not look into the severity of ASD or the genetic component of ASD that aggravated stress levels. The current study was conducted in Kelantan, which consists of 96.0% Malay residents [34] . Thus, we could not generalize the current findings. We were also not able to speculate whether caregivers with less stress were likely to participate. However, because our sampling method was a stratified random sampling, we assumed that regardless of stress level, caregivers were included in our sample. We also believed that those who refused to respond did so only due to work commitments. Despite these limitations, this study provides a valuable picture of vulnerable families in Kelantan who need proper care for their ASD children.
Future Research
Many paths can be taken by caregivers who have a child with ASD to cope with parental stress. Recognizing the benefits and limitations of this study allowed us to understand that the variables among caregivers are an important area of research, even when the primary client receiving treatment is the child. A start may be to extend the current study to explore in depth the significant factors in our culture that contribute to perceived stress among caregivers of children with ASD. It is also recommended that future study would benefit a larger sample to enhance external validity. The current study has contributed to the available literature by understanding caregivers' experiences in raising their child with ASD. We hope these findings will provide a positive impact and offer recommendations to improve caregiver stress.
Conclusions
In conclusion, caregivers of children with ASD in this population had much higher levels of stress than the average, as recommended by Kelly and Percival [22] . Higher perceived stress was significantly predicted based on the distance from the caregivers' residence to tertiary care of 25 km or more, having a problem with transportation to the child's treatment center, and the presence of learning disabilities. 
